INTRODUCTION {#sec1-1}
============

The threat of explosive attacks has become a worldwide problem. Bombing is the preferred method of attacks. These attacks result in specific physical and psychiatric trauma.\[[@ref1]\]

Following a bombing attack, the scores of victims suffering from a combination of blast injury, penetrating injury, and burns are brought to physicians and local hospitals.\[[@ref2]\] Explosive materials cause injuries in four mechanisms; primary blast injury is caused by the rapid outward spread of the shock wave, the energy of which is inversely proportional to the distance from the explosion\'s epicenter. Gas-containing organs such as the lungs, tympanic membranes, and bowel are the most susceptible parts to injury.\[[@ref3]\] Secondary blast injury is caused by penetrating missiles components of bomb-based material (shrapnel) and debris that are propelled by the shock wave.\[[@ref4][@ref5]\] Tertiary blast injuries result from a victim\'s body being displaced by expanding gasses and high winds; trauma then occurs from the tumbling and impacting objects.\[[@ref6][@ref7]\]

Burns and associated injuries from the collapse of buildings are defined as quaternary injuries and are also common among survivors of explosions.\[[@ref8][@ref9]\] It will become increasingly important for trauma surgeons, emergency physicians, and psychiatrists to be familiar with the special needs and treatment of these patients.\[[@ref10]\]

In this paper, we present an epidemiologic description of the physical injuries of patients who survived the bombing attack in Seyed Al Shohada mosque, April 2008, Shiraz, Iran. This explosion occurred during prayers at the Seyed al-Shohada Mosque in Shiraz, southern Iran on April 12, 2008, and 9:14 p.m. local time. Around 800 people, which were mostly youth, had congregated at the Mosque. Twelve people were killed and 202 were injured.

MATERIALS AND METHODS {#sec1-2}
=====================

All medical records of the patients admitted at Shiraz Hospitals on April 2008 due to Seyed Al Shohada mosque bombing attacks, Shiraz, Iran, were reviewed. The patients who were admitted as a direct result of the attack were included.

Hospital records and trauma registry records were reviewed from the 12 different hospitals in which the victims were treated. The records were reviewed for demographic data such as age, sex, attack setting, and survival; the presence and location of penetrating injuries; the presence and extent of burns; the presence and location of fractures and trauma, and any aspects of internal injuries. Statistical analysis was performed using SPSS version 13 (Statistical Package for the Social Sciences, Chicago, Ill) and presented as median and range.

RESULTS {#sec1-3}
=======

202 patients were referred to the hospitals over 24 h following the attack of Seyed Al Shohada mosque, April 2008. Despite aggregation of thousands of people in the site of explosion, all the patients were sent to the medical center with Emergency medical services (EMS) ambulances within 1 h. One hundred sixty-four patients were admitted for short periods of observation (\<24 h) and released on the first 24 h. All the patients referred to the Nemazi hospital as a referral center in southern Iran and then after primary resuscitations the patients referred to the specialties' hospitals.

On admission the patients were visited by a general surgeon, with the aid of nurses, first evaluated and resuscitated as needed. The patients who needed emergency surgical intervention or any other emergency care were selected and transferred to an appropriate ward immediately; then, they were prepared for the operating room, while others received the appropriate and required cares such as wound care, IV antibiotics, and tetanus vaccinations.

In the second step, the patients were evaluated by a neurosurgeon and an orthopedic surgeon respectively was then guided to the radiology unit. The laboratory samples were collected and sent for analysis.

At this time, an internist, a gynecologist, an urologist, and a pediatrician were invited to examine the patients who needed their respective consultation.

Tertiary screening was done 2 h later by the general surgery team where the primary plan for each of the patients was determined according to the physical examinations and laboratory and radiologic findings. The patients who needed the specialty care such as orthopedic care were referred to the specialty hospitals after ruling out all other surgical or internal complications.

Overall 38 patients needed more than 1 day of hospitalization. The mean age of the patients was 26.2 (range 2 to 51) years. One hundred thirty-five patients (66.8%) were males. Twenty-six of patients (12.8%) were children. Burn was the most prevalent cause of admission. Other causes of hospitalization are shown in [Table 1](#T1){ref-type="table"}. Many patients had multiple complaints.

###### 

Causes of Hospitalization
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Nine patients (23.6%) needed ICU (intensive care unit) admission. Six of the patients (15.7%) developed spleen laceration and internal bleeding.

We hydrated all of the patients with standard fluid hydration method; none of them developed renal failure during hospitalization course and after discharge.

Eleven patients (28.9%) with air way burn were incubated. One of them was not incubated as he decided, he expired 3 h later due to severe airway edema and intubation wasn′t possible at that time.

The pelvic was the most prevalent site of fracture. Orthopedic operation was done on six patients (15.6%). Five patients (13.5%) needed chest tube insertion and eight (21%) needed skin grafts due to burn.

Overall, twelve patients expired (5%). Three (25%) of them were children (2, 6 and 11 year old). Mortality rate was significantly higher among the children than adults (*P* \< 0.05).

The most important cause of death was head trauma which was seen in 5 (41.6%) of the expired patients followed by burn (including air way burn) 4 (33%) and internal bleeding 3 (25%). The patients with head trauma had a significantly higher rate of mortality than other patients (*P* \< 0.05).

DISCUSSION {#sec1-4}
==========

Following an explosive attack, numerous victims were brought into the emergency unit suffering from a combination of multi-organ injuries caused by the blast, penetrating injuries caused by shrapnel and other debris, and burns.

EMS plays an important role in patients' survival. The distance of the medical centers to the scene has a vital role in management of the patients. Non-urgent patients should be referred to a hospital close to the scene of the event, but not the closest. The nearest medical center should be prepared to treat fully urgent patients, as well as a large number of self-evacuated patients.\[[@ref2][@ref11]\] On the other hand, aggregation of people in the scene causes several problems for primary resuscitation of patients and then transfer to the hospitals. In the present study, medical centers were near to the scene and EMS rapidly referred the patients, it may have an important role in patients' survival.

When there is only one center with advanced medical facilities such as what happened in other case, admission capacity of the main hospital should be considered in the referral of the patients by EMS. In our case, the number of the patients was more than available facilities of the referral hospital (Nemazi hospital). In such conditions, we suggest that the patients be screened at the scene. This can reduce the rate of the admission in the main hospital, and un-urgent patients who need especial cares such as orthopedic cares can refer to the hospitals with focus facilities. However, in this condition the rule of tertiary screening is more prominent and the patients should be re-examined to identify any missed problems.

Mortality and morbidity among the children in this study similar to other studies was significantly higher than adults. Moreover, psychiatric problems after terroristic attacks among children are considerable. The children in such situations should be evaluated carefully, and physical and psychiatric long-term follow up is recommended.\[[@ref12]\]

Regarding several physical traumas in such situations, during explosion and after that when the crowd aggregate and run out of the doors, we suggest hydrating all of the patients with the standard fluid hydration method. This may reduced the rate of renal failure due to crash injury and rhbdomyolisis in these conditions.

Older individuals, children and females were more affected by terror events. Early diagnosis, long-term follow up, and early medical and psychological help to the victims are important.\[[@ref2][@ref13]\]

The Pelvis was the most prevalent site of fracture in our study while it was different from Zafer et al.\'s study who reported calcaneal fractures as the most common site of fracture among their patients.\[[@ref14]\]

Airway burn is an important sign and needs urgent management. Delayed intubation may be fatal. Patients with head trauma, burn, and internal bleeding in this study had a higher rate of mortality and morbidity, so external signs of trauma should be considered to triage victims to the appropriate level of care both at the scene and in the hospital.\[[@ref15][@ref16]\]

Overall, it is important for a physician to be familiar with the clinical features and treatment of explosion victims. Early management of such patients might save their life.
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